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mm 

Vfrz^tti/V-V (EC 1.5.3.1) I*. tt&tilcffi&A. fMHO»R0 
10 fc*£fcoTl^#**®$U7*:/. ^U7^=>a>a36ffl»*4:LT, fa© 

Z0)J:?W;U3 5/^^e/^~Hflis /<T;UX1 (W5 4-527 89 
15 ^mme 1-1 6 2 1 7 4-§&&) s a'J^f'JWl (J- 

Biochem. 89, 599 (1981)) , v'J > Kn (4#BHBB 5 6 - 9 2 7 9 0# 

&$8) > S/a-KWXl CttBWBe 0-4 3 3 7 9^&$g) , 

-1 (ftH¥2-2 6 5 47 8#&«) H©W®#££t€> C fctfttSfcTl**. 

¥5-11 5 28 1M, 4#H¥6-1 1 3 8 40f^ tll¥8-238 
0 8 7^«) o 

1#P¥7 - 1 6 3 3 4 1 #ft«M. ) tf* IWr*Kl*-eoft««#*3fett«= 
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20, 144-152 (1.9 91), £«&Mf, 17, 332-337 (1 

5 994) ) o z<Dm%i*%t&tMz s mny^-^msM-ffr-z^t 

a S/ (4#P¥1 0-248572*&«) £<MrLfctf, 

15 «^4:*itt4:«. 

«ftffltt*»&5WU:, «tt-Cfl>S£tttffil±Lfcs *IW*^P'JM=«^* 
p 'J vlctttSftfflttlc/^vtfjwa S/>t*^H?«JW^*i z t 

«1 . ^;ua*»t*^^-HfStt**1-*a6Ktflliat*75/»E5« 
25 ©'>ft<tt,1«i©73yBI*#lP, fcfcs J»A**lM*Bjftl=«fcy*#ILfc3i 
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< * 1 <@©7 5 /WWtoT 5 / W=«ftL W* C t Zmt t*« 
aa. -if^a^^^-^sttttt^ie*^ EflMilcEtt* 

tfo 

a4. ^a^>**^-Hfgtt*»t*»*^ ehmi hb«* 

a 6 . emm 1 Kte«£*t37 5 j mmio 155^250 m 
5 a7. .B?yMiiciai**L*75yitE«a>8 2tt~9 2tt, *fci*, 3 

5 4fe~ 3 6 6 raiC*JS*ft«tt0*ft < * 1 Q(D7 5 / Mfltft07 5/1 

dfi& $ ftr i \ « c t 1 1 § a 1 I2«© & ^ i-y^u a v ? -h£ 0 

a8. EflMlKffi«**lS75/»E$M>8 0tk 15 5ft, 16 6ft, 
2 0 4ft, 2 13ft, 2 3 3ft, 2 4 0fe, 2 5 Oft, 3 6 4ttlC**?«fttt 

a 9 . B5VM 1 izm £ *l* 7 5 / £E9J © 8 9 ft© y i? >#7 ^ - > 
««l**iTt^c t ^fttrsa 1 fEgc©»11f;io tf 0 
ai 0. E5BMl(=E«**i«75yBIE»a>1 55ft©S,XTf 

ai 1 . EHMl fcE***i*75y»E«01 6 6ft©7Xn'5*># 
-Hfo 



WO 2004/044193 




PCT/JP2003/014423 



4 



-If. 

31 1 3 . E5fl## 1 lcE«**i*7 5 / $*E5iJ0 2 1 3 ftfl-fe 'J >&3n 'J 
111 4. E5ttWllZiai**l*7 5-/|fcll5ll<D2 3 3it<D?/X^-f 

Hf, 

81 5. E9J#-^1l-iBSi$^'g>7 5/^E5iJ(D2 4 0TO7Xy^ : 7^>A^ 

411 6. E5«»*ir=E«**i"67S/|IEW©2 5 0ttfl>^;^S>ll*< 
^>^5>lcg^^HTlN^Ct^i!lt1'^iSlE«(0«M-9 i JU3i/>^ 

15 111 7. iBM^HCfBt$^^7 5/^iB^«)3 6 4fe(D7 : 7->AV<iJ 

>ica^$^ri>§c<t^^ttssiiB«0«aif;i/3i/>^>^-^o 

118. ^□•»^$/y-4fJS5tt**-r«Mft*«lJiW*7 5/lfcE 

Hi 9. ^□v>t= ! >rv^-4fjSl4$ : t-r'5is»^iii?e-r^7sy^iB 

25 H20. tfStt**^«aaK^ E5»J##1I=E« 

**L*75/|jlE5IJi 5 096Ja±a)«ratt**«s *1 8lBt©«S^U=l 
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12 1. if/l>a 5/>3j-**>y-tfS5tt«t KB* 
tfo 

12 2. 1fJU=ii/>t*i/4f— ifStt**t«aeit^ E5!lt#1 EE* 
5 Zft&TSSMmmtit&s 11 8BROitta^a5'^t* t >4f- tf, 
12 3. E»-t1KEIteft67£/MSe*l]<D8 2ft~1 5 2ft, 216 
{4-3 2 8tt<DM©*fc < 1 * 1 O07 5 / m^0)7 5 / EglcH&SfcTl^ 

12 4. E5»J## 1 ICEH**IS7 5 y»E5»J© 8 2(4-9 7 it, 3 1 3ft 
10 ~3 2 8ft©'>fe< b*>-\O0)7$/m<llti<07*/Wi\zW.&$ftX^&Zt£ 

****** 1 8tE«©»«ffl^a«»**»>4f— if 0 

12 5. E5«J»*1I=E«**l*7SyilE5IJa>8 9tt, 9 4ft, 3 2 2ft 
U Ifcfrh^fc < t * 1 O07 5 y Bfctftt©7 5 / itKg&£*iT 

15 12 6. EW»»1lClB«4*l*7Sy||Elllfl)8 9tt0y5?>36«7;^=. 

12 7. G$HH1 lwlBii$*l^75y^EJiJ©9 4ft(Z)/N* , J>*^ l J^> 
fc****iTl**;: ******** 1 8lB«©«lif;u=ii»^v^— tfo 
20 1 2 8. E5»J##li=l3«**l*7 5yilE5«a)3 2 2ttG)'JS»3&<7^ 

=>«ft**iw* z * **&* * S1 1 8 E*<oa*Sif *»**♦># 

—tfo 

12 9. $ft^3'»WSKmI^ Mttl=ft^r3ttfilrtT? 

fc* c * *$#$***1 1 8 If. 

25 1 30. $lt^3i/>l:^5Km!^ E&MKtb^T 1. 5te£l 

fc-efc* c * **** **'* 1 8 WB«£*i*if ;ua s^****-*. 

13 1. 3 7 "fc, p H 8 . 0 ©HfiftftTT?, TIB0'>£ < * * 1 ^©#14$ 
*** Z * **tt***tfJU:r> 

L-^P 'J : 1frm*»ftLT0. 7 96JSIT 
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L-^P'J>l:«t*KmI: 1 5 0mM&± 
3132. 3 7 °C, p H 8 . 0 ©MfcttTT!, TiB©'>fc < t * 1 &©&&£ 

L - ? p u >|c*fr Sftffitt •• tf^a L T 0 . 5 %OT 
5 L-^n'JXCJW <&Kmf& : 200mMJsl± 

JI3 4. . If ;ua Km*3^5mMttT"C*** H3 1 Eft©^ 

io H35. m~-i7 r 1 8-3o©ix-r*i^iflii-E«i^«a«sif;ua 
H3 6. aasicBftaae****?***-. 

H3 7 . JI3 6 izE«©^^ "e»JHElft**tfc»1tteSH*o 

H38. *3 7lCfa*©»Rfeft****t* 

15 *>?~tf£»t& - fc ii«it«*aif*a »»3i-*^y— i?©«aa. 

113 9. JI3 1-3 4©^"f^1lS^IB®^HI)^=li/>^>^— tf 

1140. 3l1~17s 18~30 s 3 1 ~ 3 4©ivf ftfr 1 JgU:tEt££H<5 
^4 1. JI1~17, 1 8~30, 3 1 ~3 4©l>vftuM HlCfBfi£ft'l> 

£ U75 L ->©^tfI- : tfflt*fc^o 

1-^75/ mmmo'pte < 1 *» 1 «©t s / k*#*p, iM*e*i= 

*9*!lfcLfcM*-efco-C, tf;Ua5/>^i/*H?SStt**U »ttT?©S 
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*>H£ffltt»cMLfc*a, &ft*<D?P'J>©f2f£gtf-|c<l\ 0 *Mf§ 
20 «t#T*££ 0 *fc* &&©1^U tz££fe*I^ SSftl^W 

*8«©i o©s*»«ncfc(t5a*a^U3e/>**»>^— tftt, «r*© 

* L<I45 0mM©g>»*»J^AJHr» (pH7. 5) s *fcl*> 50mM(D 
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P I PES-NaOHW ( P H7. 5) jWBR**iS. Mftl:i& $bl3 

fcfclcfcltS* if ;i>P tfCD**!*, fclclRSSftfcL^ a« 

10 ©|^»fK*l=ft«**l*aS*SSLfc1 ~30U/m I *<ff*L< 381**1$. 

*JBW©-»lt»*fc Ltlt, 5OmM0U>^'J^AiSI®^(pH7. 5) 
15 *T*6 0°C, 3 0W#Lf:^$#SiSt^ Mfflttt^TfiU Lfc 

E D T Ax 50mM©N aC U 0 . 1 % (W/V) (7) 2 V^T'/P 
X 0. 1% (W/V) (DHJ h>X-1 0 0£#fr5 0mM<DP I PES- 
NaOHgtift (pH7. 5) *V4 0°C, 3 0[8}E#Lfc&®&#ll0£li$ 

WSIfil/a v -if (D+ftUP S/XCfttS Km IWfcti - i 
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<I41. 5ftJ2lrt-C&*. 

*H6W^(*-"«tLr, 7-^0/^$-.i^e-TE1 8 26 (fcfelBf® 
9»10637*) Wi^is^t^sV—ti. »2-265478^ 

©DNA<D£$i££&j£L (Journal of Fermentation and Bioengineering 
Vol.75 No. 4 pp239-244 (1993) fcffifc) , *-*ftUa fe*£&fe^l 

^v^-Hf^fllil^S^-r^Cir^RrHll^LT^-S (#^¥6-1 i 3 8 
15 4 0^|) 0 T-^p/^^t- . ixtf-TE 1 8 2 6 0)t%3«»t*i/^ 

-f*DNAE?IJ£, iE$IJS-S|2{C;Kto 

fits **MI*K9JM1 lcE«**L*75v'»E5iJ**t*1f;U3S/^* 
v if fcijrjfc L fc £ © lcRg£ $ *l<S 1 (DVft < % flb©-»f ;u =j > > # —jf 

HfS14*#f «SeS0)»aftftlt LT, E9JW1 fzE***i*75/BiE5iJ 
AttN£li7$yBEH®ffinte*<5 0%J2LtT?fc<6 % MlcJ?£L < 147 5 /» 
25 6R*<3llf ^*ltt7 5/KEHJlCfc^r5 0 9671SI*8 0%«l±<DlSH 

< > mmmzmst *7 s ✓ * -XA^ct&§ 
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2002 20 #, p479-482) . 

Genetyx-win(ver.3), 7? h^x7HU3g (ft) ) &£*£ffi(,vC;fc#>6::£ 

10 iCfcl^T, -&«7 5/i^*0/\ o -^>T-v£^?o 

:MHgW®S4®mflBttl;):« E»# 1 \zmM$ti%T 5 y »E5»J©4>fc < t 
1 1 ®07 5 J mtto<D7 5 y KlcWfcLTl^ Z £ $1#ft t f Jft«-C<D9 

15 t°-TE1 8 2 6©75/|ftE5IJ®1 5 5&~2 5 0{£ s gL<l*s 7-7.P/* 
<7$- • XXtf-TE 1 8 2 6 £l#(Dtf;Uai/ tf (Cfc^TlB5IJS# 
1 frtQMttiZTSSWBWQl 5 5fe~2 5 0filC^-r^,$|5i4(D'>3ti:< 
1 -DOT 5 / KA<fl&©7 S J &KS&£*IT l>§ Z £ 1* -6s SSttT?0>5& 

20 MfSHftftaSffiflMSf** E5II«1 l=E***l<&7-*P/<$$- ■ XX 
t?-TE1 8 2 6075./^E5IJ<D8 2&~9 2ft, £L<I* % 7-XP/*£$ 
- • XXt°-T E 1 8 2 6 W®+f;i/=J^>^-dF-V^--iflCfctNTE5IJS^-1 
Elte*i<67 5yiME$Ua>8 2tt~9 2ttfc»(6-r««|Jttfl)^ft< it, 1 o©7 

X Affile J: y Afmfi^W 6 friz £ *iT I* Stf/Un v v *~ tf <Z) 
$g£#&5 mXii. TStructurej ,1999^, 7 #3#, p. 331-345) „ *©fc£ 
lc«fc*lfi» »if;U3*»^*S/y— IfttEJIIOTi l=ffi«**l*7 5y|ftE5«t 
ftl^tt£*U 7-XP/<£$- • XXt°-TE 1 8 2 6©f;i/3v>t+v^ 
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-if©T5^»E9JT?fc*S5iJ##i lz&MZh%7SsminO)8 2ik~9 2 
it. gL<f** 7-XP/^5r-. X*tf-TE1 826Wfl)f;^-»t+ 

+frUa t?0tt« hVOi FA Dfjlrn hV -f >tf>g 

bf-T E 1 8 2 6(D75/^E9IJ(D3 6 4&£#fr a ^'J ^X^^l" 
f?$*l&3 5 4&~3 6 6fe^L< liT-XD/^^- • X7.e-T E 1 8 2 6 

WcDif;ua *s>**i'¥-iHz&^xmm^ 1 lcffiifc£;h,67 5 / HE9J0) 
10 354fe~36 6mzttfct%${tL<nm<»'J>tj:< £*> 1 O075/^fi!ja>7 5 

if*L<li, E5IJ#^-1 lc|Bfl^^7 5y^E5iJ<D8 9fe, 15 5^ 16 
6£u 2 0 4fi s 2 1 3& v 2 3 3&. 2 4 0&, 2 5 0fc 3 6 4& % ^L< 

»jc«si$*i-ct^*«if^=ii/>^4rS/y-if-e*«. E5»j«-i iciest 

20 4ti>7 5/^E?lj08 9i40'J^i/^7;U^->lcS^ 1 5 5fifl)i/Xf^ > 
AWVP-f *>>(Cfi^ N 1 6 6&0>7X/'o^># l Ji?>lcm^ 2O4&0J* 
ft->i)?77->im 2 1 3&0H2'J>A^PUMcm^ 233{i<7>*> 
Xt-Oj&Ht "J 2 4 0(4(D7X/^^>^Pv>lcS^ 250fi 

E$>]#5 1 icffitt* tl*7 S / i*Eai£** JUa tf X 
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o>7 5 y BfcWft©7 5 y ^ictt&sftr <,*£*£ihfrU3 tfefc 

£*l<S75y^lS?lJ0>8 2&~1 5 2fe, 2 1 6t-3 2 8ti^a»»t^ 
»>y— tf<D*Ji K^X tftttt hV-fVi FA D5g& >a>££fttt 
**MW"*i:fe***l.<& (#J*.tf rstructurej .1999 ^P. 7 $ 3 4f, p. 331-345) . 

1 3 &~ 3 2 8 fttf+fjUa i/ >*^-*>y— tf <DttS| KV-r><!:FAD^Ky-r 
15 mmZtlZ mz.lt. rstructurej ,1999*. 7 #3-11-, p. 331-345) 8 

*mmwa>mo)mmm®it* mm^i HBtt$*i*75/ifcE&ia>8 9& s 

* -C * L < I*. E5»i#-t 1 iCgeS * *i<6 7 5 / &E8I0 8 9 it© 'J *? >tf 
20 7-Mr->lw 9 4fe<Z)/^J>^'J ft^lM*, 3 2 2fi©>Jv>A?7 

7 5/»Ew***t**tttuTtt, a*fT*3*i*3tfiita**«"r«¥^4< 
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tfj&£>£t LTI4, fll^LlirfiBStf)^ h (TransformerMutagenesis Kit; 
5 ClonetechgL EXOIII/Mung Bean Deletion Kit; Stratagene M, QuickChange 
Site Directed Mutagenesis Kit ; Stratagene^if) tl^'J>9 
(PCR) 

(Escherichia coli) pBluescript. pUC18fc£*<fc 

El!**. lg±ft£*fcLTI4, Willi, xi'i'JtT • a'J- W3110, x*>x 
'J t7 ■ a y— C600, Xvx 'J t7 • a y— JM109, li/i 'J tT ■ a 'J— DH5a 

«T-r»«HftAbNAa>^A*ff3& 9 ^ftft if ^t^-c*, Efcxu 

14, a>t°r>K/W JM109; X$SMRft) £WC*&1\, 

20 y, »i^/^i^LttiLji5 ( »Rfe*{*T?fc*fii«^«i 
©JMl»«i4*ia>*§i4attttJi*« *«if?f *iiiJ= < , 

Jg^©^^<tLTI4^tl©^gl=ii^^&*l§ : fe.0A<j£<^ffl**i#§, 
ft*»i:LTI4mbRrllB«:K*ft^«ITffc*iliJ:<, ^J^-li. ?>a-x, *s=l 
25 -?p-x, 7^ H^, 7;uh-x, 77^ h-x, tf;nf>&££it>* 
ttJB**i*. S*«tLrii5pJfflRrllB«:fi*fc^«Sl?fe*iliJ:<, tfiRli^h 
> N fcx^x, ItSx^x. **-r>10*»iSHfcs *S*67;u;byttaJttfc4fft< 

*'J^A S tt, T>73X Bttfe&DttflL #S©7 5/». H£0>tf$5>fc 
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i=a* «mtAtt6 o rasnwiit n7-r*itf j: < % mm e - 4 8 * 

LUStf* KlCJSF*L<ttpH6. 0~9. OigJtT?fc& 0 

15 fcfc««**&aa*fcl*afc»^^ *iv*c© 
r E D T A*©* b- h«lfttf *fcfifc»BI»tta*aiJlI LT «r 

25 'tynmzzttfvzz. 
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5 yM=tf ±E?py>fc#*<&filiSjM£TL 

y:w~tt«Sft#iii^/h$i\ *im4, ±K^py>t»-r*fiic^«TL 

10 fcMSif;Unv>^i/^— b\ ^?b7^->7S Ft Kn^— tz\ ^ 

&u%x.xf'&m\zm cx 4 -7 5 / 7 >^ e y 3 - * ^u- 2 1/^7 

15 v/yy ??7—££fco 

5. 0-10. 0©|gil7?^ffl$til>Ct*<Sf*L^o 
25 <UB> 

10 0mMMJ^Mit;1 (pH8. 0) (200mM 5/>*JJ:i; 

0. 1% hy k>x-i oof^t?) 
0. 10/0 4-75/7:^ t°y> 

0. 1% 
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2 5 U/m I 

<m%m> 

5 »1m I ^KtttffC^y, 3 7^T*$5#|H!*?ffito2SLfc&, £*&$0. 0 

5m I fcfcinu £j££Mtt$i*&. 3 7°c-^iEJillci o»HK(64#fclt, o. 

2 5%SDS7K^2. Om I £*n;LTJ5l££flM:£-fe!\ :©^05OOnm(D 

wtti*»*»a©ft*>yj=««**tt«s»i=ipjfc, kit 

is y SttffllfcWSM Lfc&£M1frUP v v?--fcffc£tf L - ?p y 

AOM1 li, ISJija • 1B?iJS^ 1 I:iffi8£*lfc7 5 J miB5iJ(D 8 9fe(D y 
7^->lc****ifc*m*T»fcy, SAOM2I*. ESIft'E^JM-llCffi 

a * *ifcr s y &E9J © 9 4 ft©/ * y > ? y > £ ftfc tPft-c fc * 
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*iSl4iL<tt#Jn**lT^Tt*L036^35:L\. SAOMliS 
AOM2KM1><D|Em*lC"Dl\T ! fcH#eM. 

5 7— X ■ XXtf-TE 1 8 2 6 t?©f§S 

^7X5 KpSAOEP3lt H§l¥7-1 6334 1fi«©*actttoTfllJ[| 
Lfco PUC 1 8 07^f^P-r>^ hlC v TE1 

ADNAWfiSSfc. *<DttSE5>J£E$i]fHl2l::, *fcKtt*E5«fr 

ifafeT- t-sbftm??* 5 k p s a o e p 3 1 * mm 

^K£ffllA"C» QuickChange™ Site-Directed Mutagenesis Kit (STRATAG 
15 EN EM) %mi^Xs *0>Z?U h3-;K=tto-C*JHB3I*ft*fTl\ 

E5fl£*5£ It, 1E*>J#^- 1 E«0>7 5 / BEStf® 8 9 #@<Z> 'J v>^7JU^- 

(pSAOMI A) £&#Lfco 

P sAOEP3i, mmmmum®'&&t y =**^ u*^ .fctfctttffi 

20 iftWlJt'J^^btf Kfcffltvc, QuickChange™ Site-Directed 

Mutagenesis Kit (STRATAGENEi) £ffi^T % ±EtB«l«>fH^f=J:y , 
E9J## 1 fBt60)7 S / &E9Jti> 15 5fg©*>XfY V □ ^ *»lca& 
*tLfc**ffi^l/a»>>***>^"-Hf*3-K-r*»*it^^5 K (pSAO 
M 2 A) £IRt#Lfco 

25 p S AOEP 3 k* E5yW5E«©^fife+y=r5C^b^Kfc<k^c:*li:ffi 

*i»«*rt*y=r5J^b^K*ffli\r, ±Etn«fl)»fticj:y, em##i 

)\,^*yyt*i'¥-V*^-\ : t%mkfL-J7%* K ( P SAOM3A) 
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P SAOEP3£s E9J»6E»©£j*:i-'J {st? Kfc<fctf 

^a$/>**S/$r— tfSa-KtStMM.??*? K (pSAOM4A) $M 
5 Lfco 

P s ao e p 3 ts mm^immos®.**) =fx$ ut? Kfc*tf 

t5t©75->i§E*i)©2 1 3#l©-b'J>A^P'J>lcftft$tifclE*il-»f;ua 
e/>**»>^— tf*a-Kr*«ftA^7^5 K (pSAOM5A) SBWLfc. 
10 pSAOEP3t, m$m%8&%L0)Gf$.t l )3Ztlst : ?'t : t$&lSZtlbfi 
liftWlW'JiXfl/tfWt, ±BfcH»<D*^(cJ:y % EM*1 
tBt©75y^E$iJ©2 3 3#l(Di/XT-f >A<-b'J>icttft**ifcSftS-tf;i/ 
□ lf*a-K1-«*»7L^^5 K ( P SAOM6A) £IBtf#L 

15 pSAOEP3i, S5II»t9lBita>^fijt^ , J=r7^U^Kife«l:i;c*liffi 

l?*a-KTr*fMM.:/5*S K ( p S A OM 7 A) £® 

20 P SAOEP3t, E5H##i oe«o#ja*'j3*7^b*^Kfc*t;c:iifc 
U a~2? 1st?- FZmi^Xs ±EfcTO©ftft(c«k y s 
1 iBm©7 5 y BE9J© 2 5 o#g©<?;u$ 5 % slW9)VZ 5 >I=*ift**Lfc* 
*SHf;ua*»**S/y-«a-Kt€IMft?L^^S K( P SAOM8A) 

25 pSAOEP3<h, E9HOT1 1 E«©£j** 'J a*2? Kfc<fctfC:*l<!: 

ft*tttft*rt*'j3*x^bt^K*ffl^r, ±iBti5i^©^ic«ty % e?ij## 

1 1Bt©75y ^IB*IJ©3 6 4#@©7 : 7->tfAU McfcfcfcjKfcfcllfllfrU 
ai/>t**>y— tf*a-K-r*aft?L^^5 K ( P SAOM9A) £SWL 
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p sAOMi Ats mym^imwxD-u&tviz.? ptskxtzhtfa 
B«©75/siE5iia>8 9*a©u5;>3ft<7;u*=>, 21 3#@chz'j>#:? 

5 K (pSAOMI OA) £8tftLfc 0 

p s aom 1 0 a <ts mmm^i ot&mw&f&tvdiztisti'Fte&xfzh 

% 1fBS07S/ME?iJa) 8 9 #§011 v>#7;U^-X 21 3#S0)-tzU> 

10 ^>**^--t££3-K-f K(pSAOM1 1A)B#lfc, 
P s aomi 1 Ats 5, 1 ifBi&a^i^^s^ud-^K 

aiiyiiL-ts iB^JS^ 1 e«©7 5 / ^iB5ij0 8 9 msovi^tfT 

1 5 5i@<Dv7f'f>^'fVP'fvX 1 6 6S@(D7X/^Jfl/^'J v>, 
15 2 13f@^-fe'J^D'JX 2 5 0#@#7;U$5>^j!><9 , < IU$5:a 3 6 

4Sg077->J&</N*U>lcS^$^c^MM^U3v>^v^-4f^=3-K 
tWx^XSK (pSAOM12A) ^#Lfc, 

PSAOM1 1 At, K5IJ#S§-6, 8, 9fB®<D&£$* U b*^ Kfc 

^l/dtlfxt^W^^^'J^^ U*^K£JSlvC, ±IB<t|ittitf>jift0> 
20 ayJILTs IB5iJ#^1IB«©75/^iBW89S@0'J^>^7^n> s 

2 0 4ti©^ft-^77-X 2 1 3#@a)-ir';>7!)^p'jx 233s 

@a>e/X7M>#-fe'J>, 2 4 0f@(07^7^favX 250#1© 

tm&Zy^XSF (pS AOM 13 A) $SR#Lfc 0 
25 III3A &giWU=l v>:?Mrvff— tfflftjl 

pSAOMI A, pSAOM2A N pSAOM3A % pSAOM4A, pSA 
OM5A s pSAOM6A, pSAOM7A, pSAOM8A, pSAOM9A, 
pSAOMIOA. pSAOMI 1A, pSAOM12A, pSAOM13A(D 
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§M^^7XS Ft'Iyi'JtT^'J-JMI 0 9(D3>tff>htJU^ 

4 0 Om I £> Terrific broth $2L#$En77X=i|::#&U 1 2 1 °C, 2 0 

5 /m I (Cte-gtcJ: ^IcS&taLfco u©gtS!l:iOO// I /m I 0T>tf*>'J 

frLBigi|!reW3 0 o C % 1 6BtTOSLfcXvxU t73'J-JM1 0 9(pS 
A O M 1 ) (DtmfoZ 5mlglU 3 0°Ctf 2 0 B#Mlali#i:£« Lfeo 

tzV1fa9. 5U/m I X'footzo 
10 ±IB«ft£jI/i>#$llCckyjlBU 2 0mMU>iW ( P H7. 5) KB 

*ffl\ 20mMU>ili;S (pH7. 5) XMffiLtz'&s DEAE-tz^TP 

-^cl-6b (7Ti/^A/u^-^x>x^) , wizimm<Dt&tikm\z&\>) 

15 tfgt'ffiMU liil^^lfc. ^^IC^y^b^Mtt, SDS-P 
AGEfi«il:lll^-!S:/\'>K^lf:„ C©fIMSAOMl Ai:$« 

PSAOM2A. pSAOM3A, pSAOM4A. pSAOM5A, pSA 
OM6A, pSAOM7A s pSAOM8A, pSAOM9A, pSAOMIO 
20 A, pSAOM11A, pSAOM12A s pSAOMI 3A©#i^M^7 

7.5 KlCek^xixx'; tTzj 1 J — J M 1 0 9MM&&mz-D^Tt>±U1jmbm 

mzLxmmmmM&zmLtco ®t>hmmm%,z*H?tLs aom 2 a. 

SAOM3As SAOM4A, SAOM5A. SAOM6A, SAOM7 A, S 
AOM8A v S A OM 9 A s SAOM10A, SAOM1 1 A, S AOM 1 2A, 
25 SAOM1 3Akti5%Ltz 0 

tbWJtLT, pSAOEP3|Cj:§XviiJ tTzi'J-JMI 0 9fl^ 
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Hli3 A^?5if LfctIIf/^*>^t+ > >^- If (S AOM 1 A, SAO 
M 2 As SAOM3A, SAOM4A> "SXOM5A, S AOM 7 A, SAOM 

8A) ft&vftmi™mLtz&mv)i*i,>***s?--e%%h?h s 50 

mM'J>^*J l J r 7A|§ffi?& (p H7. 5) 4>IC5U/m I 9 IC*ID*.s 6 



*1 





%M 


(%) 


SA0M1A 


K89R 


34 


SA0M2A 


C155I 


46 


SA0M3A 


N166K 


37 


SA0M4A 


M204A 


51 


SA0M5A 


S213P 


47 


SA0M7A 


N240Y 


52 


SA0M8A 


E250Q 


31 


(control) 
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10 Hifc$J4A BSe^WjUj $/>:frfr»>y-Hfq>ffffli 2 

^^JSA^TOUyt^M^U^^^^^^-^ (S AOM 1 A* SAO 
M2A S SAOM5A, SAOM6 A, SAOM7A, SAOM8A, SAOM 

9 A) ti&xfit&M^^m%Uz&mV)l'^^>**is#-■ez : Z:tl : ei^s 2ml 

Xf-b>i/7 5>E9^-7K^--t h'J^A, 5 OmMN a C K 0. 1 % (W 
15 /V) 2-^fMVf7yP> (P-r>a'^7^7f'f'^Xi) s 0. 
1% (W/V) h'J h>X-1 OO^P I PES-NaOHlW (pH7. 
5) *|C5U/m I Iv^^^ai^DX., 4 0°CT?3BP B 1£#Lfe&<D$?fiflt;5 

14$ (%) ^./i^Lfce -e(D$sm$a2ic^-ro a2^p,iij^ e k5ic*^(D^ 

20 timZhtco " " " 
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^2 







(%) 


SA0M1A 


K89R 


41 


SA0M2A 


C155I 


47 


SA0M5A 


S213P 


49 


SA0M6A 


G233S 


72 


SA0M7A 


N240Y 


73 


SA0M8A 


E250Q 


40 


SA0M9A 


A364V 


45 


**tfr 

(control) 




30 



A-eHffLfcJ6Jiaif;U3*»^*S/y— If (SAOM1A. SAO 
5 M10A, SAOM1 1 A, SAOM12A, SAOM1 3 A) 

h'J^A. 0. 1% (W/V) 2-^fMVf7V*n> (P'r>a-^7^ 
;^f-f'^^l!) , O. 1%(W/V) HJh>X-100. O. 0 2% (W 

10 /V) 4-75>'7>ft? , JX 0. 0 2% (W/V) TOOS (HHUb^flflS 
Br«) s 1 OOU/m I ^U7f->7 5 Kt KP7-4Z (lilii; CNH- 
2 11). 5 OU/m I ^ U7f V75i?^ t KP7-I2 (X3MftK ; CRH- 
2 2 1) % 10 U/m I ^;i/***>#-if (m^M ; PEO-301) 
50mMPIPES-NaOHli^ (pH7. 5) |C S ±|B0+f;U3^>^^ 

15 *>*--tf$1 OU/m I |Cfc£J:9lnx., 3 5^7? 2®fBH£#Lfc&ICtf;U:j 



20 
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S3 







(%) 


SA0M1A 


K89R 


28 


SA0M10A 


K89R, S213P 


44 


SA0M11A 


K89R, S213P, E250Q 


51 


SA0M12A 


K89R, C155I, N166K, 
8213P, E250Q, A364V 


77 


SA0M13A 


K89R, M204A, S213P, 
G233S, N240Y, E250Q 


79 


*m 

(control) 
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%%m 3 A T?«H» L feS*aif JUn i/ (SAOM1A, SAO 

5 M1 OA, SAOM1 1 A, SAOM12A, SAOM1 3 A) J: tftt$£15»J 1 

^Lfco 1 mMIf U> v7 5 >EM-7j(^-t h U ^A, 5 0mM<Hbth 
iJ^A, 0. 1% (W/V) 2-^fMVf7'«/P> (P-y^a. ■ $47$ J 
Xf-f^XSI) , 0. 1% (W/V) HJ h>X-1 0 0, 0. 0 2% (W/ 
10 V) 4-75/7>ft°'JX 0. 0 2% (W/V) TOOS (I^Cft¥WK3f 
ft) . 5 0U/ml^l/7f>75^/tKP7-if ; CRH-22 

1) N 1 0U/m I tf (K&ffitt; PEO-301)m s 50m 

MPlPES-NaOHW (pH7. 5) IC, ±150^=1 
-tz£l ou/m I |zft<6J:3lQ;l, 3 5^T*2aM8#Lf::&l::if;ua 
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(%) 


SA0M1A 


K89R 


31 


SA0M10A 


K89R. S213P 


44 


SA0M11A 


K89R, S213P, E250Q 


52 


SA0M12A 


K89R, C155I, N166K, 
S213P, E250Q, A364V 


80 


SA0M13A 


K89R, M204A, S213P, 
C233S, N240Y, E250Q 


77 


&m 

(control) 
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-tF;u=i »»**»>4r-Hfae^ £ ttimmzf?* s k p s a o e p 3 1 , mm 

K£ffll^T\ QuickChange™ Site-Directed Mutagenesis Kit (STRATAG 

ENEg) zm^x* %<D?a h3-Mzftox$tm®msmzfti\ nici&a 

mmZ&fcLXs l2»^1IB«(DT5y®iB5IJ<7)8 9#S(D l Jv>^7;U^- 

10 (pSAOMI B) £SStf#Lfc 0 

pSAOEP3i, @B5U#-^1 2lBS0)^^'J=f^<7b^KfcJ:i;citl.i: 
^W^^^U^^ U^j-^ K^ffl^Tv QuickChange™ Site-Directed 
Mutagenesis Kit (S T R AT AG E N EM) Zmi^X, ±15<t l^^^lc J: y „ 
E^#£1 ffi*<D7S/»KW<D9 4#10/<y >#?«J 5/>l=*ft**LfcSE« 

15 Mif ;m ;> v#~tf £ =] - K"f 6M?t ^7X? K ( P SAOM2B) $ 

P SAOEP3t, B5li##1 3ffi«<D^«^«J^^U+TFKfe«l:tfCtli 

1 iss<z>7 5 / mmmo) 3 2 2#s<d «j vv^^-^ics^^tifc^mM-^ 

20 ;u=jS/ Bta-Kt 411*51 ^9X5 K ( p saom3B) 
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p SAOM2Bi, E59H1 oumtoGf&tVJzOlstrVft&Vztik 

5 ^7X5 K (pSAOM4B) ^#Lfc 0 

p S AOM4 B t. mm j %3si®.<D'tStfL*V 3**£ U*^ Kfc<J:tf-*l£*B 
tiW^^'J^^b^K^ffl^T, ±fB<tPI*£©*i«M::J:y, E*iJ#S§-1 
tm<DT 5 / ^IE$IJ© 8 9 # g © U >j5<7^- X 9 4 # g ©A U »J 
2 5 0#g©?>* 5 >i£#^U£ 5 M-S^ftfegfilWUS 
10 ^-i>^— tf^a-K-r§$i^^7XS K ( P SAOM5B) £IR#Lfco 

pSAOM5B£, mm^ltmOii&* i )3X>?\st s f-\r&&XS^fttft 

ISHOTSy^iS^J^S 9#g© , J^>^7Jl^->, 9 4§g©A'J >#-?'J 
2 1 3 #gG>-fe'J >s 2 5 0#g©^;U$ S> 

15 |zS^$tlMmM^U3^>^v^--tf$=I-K1-^$l^K.^7.5 K (p 

SAOM6B) £$#Lfc 0 
P SAOM6Bt, E$i]#*§-1 4lB«ro-&lt<t- , J=f^^b^-^KfcJ;i;c^<!: 

Mm.OT*SW!m\to& 9#g©'J v>#7JMr-X 9 4#@©/*'J>tf? 
20 'J*»> 2O4|g0>ft->^77->, 2 1 3#g(7)42U>A^PU>x 

2 5 o#g©y;u$ 5 s >Ktt&£*ifc ^1112-9% □ 

— If*a— K-TSIfliftjL^XS K (pSAOM7B) *JW»Lfc. 
P SAOM7B£ s EWW5E*©^3J-'J^^U^Kte«ki;^*Lfcft 

25 EK©7 5/»E5IJ05 8 9SB©Ue/>3^7;U^r=->» 9 4#B©/<»J "J 

1 6 6#g©7X/\°7^>^ l J v>s 2 0 4#g(D^f i ^->^77->, 
2 1 3#g©-tzU>?!)^P l J>, 2 5 0#B©^;U^5>ift*^U^5>lCiatt 
^tLfcSEJia^ua?/^*^^— K (pSAO 
M8B) ^UJ#Lf=o 
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1 EttOTSy »E5flO)8 9»a©U5?>A<7;u4r=>, 9 4#g0>A'J 

5 >s 2 1 3#g<D-fe'J>#?n'JX 2 5O#g0^;U$5>lA^l/$5X 
3 2 2§ga)U^>^7^->«^HfctMM^U=>^>t+v^--ir^ 
□ -KtSiUfc*.??** K ( P SAOM9B) ZWmLtzo 

mmm3B ;u a ^a^z^ill 

pSAOMIB, pSAOM2B, P SAOM3B, pSAOM4B, pSA 
10 OM5Bs pSAOM6B, pSAOM7B s pSAOM8B, pSAOM9B 
©^Ifl^jl^^S K-Cii/xUt73«J-JM1 0 9<Z)a>ex>hH2;i/$ 

4 0 0m I ©Terrific broth ^2L^«P7 : 7X=il^\ ! iLs 12 1°C, 2 0 

^w-h£u-?£m\ so%(*auim3«iLfc7>i;->y>*ioo/i i 

15 /m I fcfcSJ:5(cS»lLfc. C©«r*(=10 0^ I /m I 0)7^ > 'J 

fcLB**W&3 0 o C, 1 6WLf:Ii/i'J t7=J'J-JM1 0 9(pS 
A O M 1 ) OtmfcZ 5m I JiSLs 3 0 °C-C 2 0 l&NMlf ##£ Lfc. £3$ 

fcy$l9. 5U/m I X'foitco 
20 ±E«ft 9** U 2 OmM'J (PH7. 5) IzR 

£<Tl\ 20mM'J>M» (pH7. 5) T^flr Lfcts D E A EH277 □ 
-XCL-6B (77v^AyUtKi>^) s »=HMMfc*9»1l'll 
25 «U lilllSi^if:. **aK«fcy#&*lfc*ai*s SDS-PAGEft 

pSAOM2B, pSAOM3B, pSAOM4B, pSAOM5B N pSA 
OM6B, pSAOM7Bs pSAOM8B, pSAOMQBW^M^ 
X = KlCc):§Xvx'Jt7=!'J-JM1 0 9$Ri8&#i::o(^Tfc±E#ScfcE 
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»fcLT«»a*«a*affLfco nthtcmmm&zzh^fts aom2 b, 

SAOM3B, SAOM4Bs SAOM5B, SAOM6B, SAOM7B, S 
A OM 8 B» SAOM9Bi^Lf: 0 

5 Hife«lj3B<l3J:i;jt^«l|1 -e®#Lfc«-«^U3e/>^i/^— iftOlNT^ 

i/5T-4f<D Kmtt 4: tt^-CI5l$^8*. «L< 1*1. 5{&Blrt-C?<feo7to ^bl:, 
15 immtfi^sls**^?-' ifl*s ^□'JXc^-T'SRJStt^O. 7%JU"K S 
L<l*L-^P , J>t*f1''5Kmfi|[*1 5 0mMJ*l±<D4>&< 1 4, l^f 
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^5 







?P'J> 

m& 


tinted.-? 
P'J» 


KmfitCtf 


SA0M1B 


K89R 


0. 70% 


151 mM 


3.4 mM 


SA0M2B 


V94G 


0.45% 


214 mM 


4.1 mM 


SA0M3B 


K322R 


0. 42% 


122 mM 


4.7 mM 


SA0M4B 


V94G, E250Q 


0. 58% 


213 mM 


3.4 mM 


SA0M5B 


V94G, E250Q, K89R 


0. 55% 


198 mM 


3.3 mM 


SAOMfiR 

onviiiuu 


K89R V946 S213P 
E250Q 


0 54% 


210 mM 

£» i v iiiiii 


3.5 mM 


SA0M7B 


K89R V94G 

M204A, S213P, E250Q 


0.41% 


203 mM 


3.4 mM 


SA0M8B 


K89R, V94G, N166K, 
M204A, S213P, E250Q 


0.41% 


205 mM 


3.4 mM 


SA0M9B 


K89R, V94G, N166K, 
M204A, S213P, E250Q, 
K322R 


0. 28% 


202 mM 


4.4 mM 


mm 

(control) 




0. 85% 


142 mM 


3.4 mM 



mmm 3 b*s *t;jt««i 1 -cwft Lfcfca*;ua *»*^>#-~tf £ ut 

5 ^->;H^lililc®iSLfcl^a)?p U ^ItSlfiLfc, 10U/ml^ 
□ S/>**S/y— If (Sltt«l3teJ:i;j±ttfil|1T?BSLfc J b©) . ImMIfb 
>e57 5>Egra-7K^-^h'J^A, 5 0mM*HbtHJ^ O. 1% (W 
/V) bUh>X-100, 0. 02% (W/V) 4 -7 5/ 7>^t° U X 0. 
02% (W/V) TOOS (HfcfcWfcBftt) * 100U/ml^U7f-^ 

10 7 5 Kt KP7— tf (Xgtitt; CNH-21 1) , 5 0U/ml^l/7f>7 
5v/fc KP?-Hf CRH-22 1) , 1 OU/m I 

—if (JK&MftS; PEO-3 0 1) ^fc5 0mMP I PES-NaOH|iS 

(pH7. 5) 3 0 O jU I (C» 5mg/d I $U7*=>*»ifc1 0// I 
ts 3 7^T?5aiHKl6*1i\ 546nm©tMib$HITACHI706 

15 OS£»#ftgtt$fflL*T8».JELfc. ffc, ^U7^->7KM0)toyiC1 0 
Omg/d I L-^PU>#»*«ffl^t, ±BtB»(D»ftT?**M<b*ai 
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5 S6 







?P'J y 


SA0M1B 


K89R 


5. 7% 


SA0M2B 


V94G 


3. 6% 


SA0M3B 


K322R 


3. 5% 


SA0M4B 


V94G, E250Q 


3. 8% 


SA0M5B 


V94G, E250Q, K89R 


3.5% 


SA0M6B 


K89R, V94G. S213P, E250Q 


3.4% 


SA0M7B 


K89R, V94G, M204A, S213P, E250Q 


3.2% 


SA0M8B 


K89R, V94G. N166K, M204A, S213P, 
E250Q 


3.3% 


SA0M9B 


K89R, V94G, N166K, M204A, S213P, 
E250Q, K322R 


1.9% 


(control) 




7.2% 



10 (HM3fcJ:i;jt^Jir*li^Lfrt©) , 1mMlfl/> 

i>7 S >2SP^-7K0-^- h'J^A, SOmM^b^-h'J't'As 0. 1 % (W/ 
V) h'Jh>X-100, O. 0 2% (W/V) 4-75/7>f 1 tf V>> O. 
0 2% (W/V) TOOS (Httb^WfcBftt) s 50U/ml^U7f>75 
t KP7-if CRH-22 1) , 1 OU/m I *;U**5/*- 

15 -If Oftftftfi; PEO-301) ££fr5 0mMP I PES-NaOHlfjg 
(pH7. 5) 3 0 0 jLf I IC % 5mg/d I 2 b7^>7k}£$ 1 0 # I 
3 7«fcT?5#|B|JE(6*-fe!\ 546nm<Dft3fcSSft*H I TACH 17060i 
g»#*r£tt*ffll*TSI£Lfc. £fc. *U7*>*»£©ttfryiC1 OOmg 



WO 2004/044193 




PCT/JP2003/014423 



30 



5 (D^O'J><D»i«35<fi«LTL^C:fc36<aB4*lfc. 



H7 



*** 


Wk 




SA0M1B 


K89R 


5.3% 


SA0M2B 


V946 


3.1% 


SA0M3B 


K322R 


3. 2% 


SA0M4B 


V94G, E250Q 


3.0% 


SA0M5B 


V94G, E250Q. K89R 


3.4% 


SA0M6B 


K89R, V94G, S213P, E250Q 


3.1% 


SA0M7B 


K89R, V94G.M204A, S213P, E250Q 


2. 9% 


SA0M8B 


K89R, V94G, N166K, M204A, 
S213P, E250Q 


3.1% 


SA0M9B 


K89R, V94G, N166K. 204A, 
S213P, E250Q.K322R 


1.9% 


mm 

(control) 




7.0% 



WO 2004/044193 



31 



PCT/JP2003/014423 



2 . tf^tt wr *«&k*«ijw*7 s y mmm 

91 1 E«<D*fcStf;U:a v#~tf. 
10 3. +F;u=i BSttfcfctMSHtf* E$IJ#^ 1(=E«*ti 

&7 5 y ^E5i|<t 8 0%J5l±(DffiP14^1'«»s 1 E*®**il1frU=i 
15 tfo 

5. tfStt**«»fiK*«, I»H1 l=E«**i 
§7 5 y KE5ll*frr tt*3 1 EiBfl&EHtf v^-Hf . 

6 . E91#£ 1 lcE|g$tli)7 S y ^1E?U(D 1 5 5 ft- 2 5 OttH 

ztoVLO&tn <tt>i o<D7 5 y &jWtfea>7 5 y Micffi&^ftT z t 

20 t-r-sai** i E«©a«s^ua i/>t*'>^- tf 0 

7. lB5iJS#1lwIB®$^^7 5yMiS5U0)8 2&~9 2<$U *fc(*. 3 5 
4fi~3 6 6fcffll=afc«»tt<D'>fc< fc* 1 o©7 5y||A<tta)7Sy»lc 

*ft*^ri^di*ttii^r*ll*«iE«©**w^3^>**^y--tf. 

8. E5«##ll=Eit*Jli'57 5yKE5>J0 8 9tks 15 5(4, 16 6t, 
25 2 0 414, 2 13*4, 2 3 3^ 2 4 0&, 2 5 01 3 6 4&fC*tJ6"f Sffltt 

fr&£3?IJ:y»#h,<6#&< 1 O0)7 5yift^<fta>7 5yKl=1Rft**tT 

c <t «m^V«9iM 1 E«cD*«a-y t ;u=i if . 

9 . mm^ 1 ratss ft&r s y be9J<d s 9 m g v >^7;^->i= 



WO 2004/044193 PCT/JP2003/014423 

32 

1 0. E5fl#*1lcIB***i575/lfcB5»j , ©1 5 5ft<DvXT-Oj&<-f V 

if. 

y~ tfo 

10 13. IB«# 1 U:E«**i<&7 £ J WBMQ 2 1 3 tfc©-fe 'J >tf 7p »J > 

1 4. IB»#1lcl3t£^^'S)T5yME^O)2 3 3t40vXx«<>^-b , J 
15 ~tfo 

1 5. iB»^Hz|Ba$^i»T5y^iB5U©2 4O{i07X^ : 5^>^T 

1 7. E9iJ#^1lC|Btlt$*l^75/^iB^J©3 6 4fi©7 i 7->AV<'J> 

25 18. tf£tt£**«6R**rt1-*73yiMEW 
©'>fc<£*Hl©75/»£ttill4\ tfAfeSlMiS&Kcfc y JESILfeS 



WO 2004/044193 




PCT/JP2003/014423 



33 



1 9. V)i3i'>**i'?--ii%m%tz>m&%m&tZ7s;®mi 

<k*,l fi<D7 5 / WttffoOT 5 J l£lcg& LX l\S Z t £ ft® 1 1 6tt 
a*»***>#~tfo 

10 2 2. ^)\,zi*sl>**i,#-liy£&Z%tZ>WGim, IE5i]^§-1 K1BI&* 
*l57 5/iHB?i]£;frr*K SlBaM^S^U^^^^rt/^— tfo 

2 3. IBW^I d!B«$^T5y^lB?lJ<D8 2&-1 5 2& 2 16fe 
-3 2 8&0F B 1<Z>'>&< 1 -o<D7 5 / ^ffil(D7 5 / m^mfeZhX^Z) C 
<h£#tlfc£«§!f#Jl1 8fB«(D^S-9->av>^Jpi/^— tfo 

15 24. K*lJ#^1|::fBS£ft37 5/^iE»8 2^9 7&, 3 1 3&~ 
3 2 8 ft<D'J>& < £ 4, 1 0<7)7 5 y Mtfitil0>7 5 / ^ClgmS ft"C C t Zft 

mttzmxmi 8ism(o«sif;u3v>^JF^^— tfo 

2 5. E»#1l^fBS$tt§7 5yllBW8 9& % 9 4fi, 3 2 2^ 

2 6 . iE*l]## 1 I=l3ite*i*7 5 /iftRSfl© 8 9 440) 'J v>#7^-> 
dtt&Sfl W5 Z t Zft®Lt t 1 8 ffiHtOafeMtf^a 
—tfo 

2 7 . E5IJS# 1 fcgB***i*7 5 y 9 4fe©/\*<) >tf?'J 

25 «tt**ir^-6i:t £fcf*fcf 51**81 8lB«©**a^Ua»»^i/^-. 
•tfo 

2 8 . 1 lc|B|g^^57 S y Wm$HD 3 2 2#<Z> «J 2?>tf7;Hr=. 

y— tfo 



WO 2004/044193 




PCT/JP2003/014423 



34 



2 9. Ikm&OVfoXi'MzmZKrnm^ i&*irtJt^r3f&35lrtl?ft 

5 3 1. 3 7^ P H8. OOmmmTTZ* Tl5<7)'>fc< * 1 afl>fttt£ft 

L-^Py>lC^"T§^fflft : 1f;UP$/>*frLT0. 7%&T 
L-^P 'J>|C>E^6KmfI : 150mMJiU: 
32. 3 7 °C, p H 8 . 0 0»!J£$MrFT?, Ti20>'>fc < 1 t, 1 

L-7°a'JM^tl)W: tfJUP*»ftLtO. 5%&T 

L-^P'J^IC^-T^Kmfll: 2 0 0mM£Lh 

3 3. if;U3'»|C^1-^Kmfil^1 OmMJSlTT?fc«, ff#3g3 1 15«0> 

15 3 4. ■*f;U3»»f=» , r*Kmtt3&^5mM6lTT?*5, »3R«3 1 E«©«f 

35. n*ai-i7, 1 s-soo^-rti^i^icM^ti^^M^u 

3 6 . 3 5 \Z®m<»M&=FZ$b'V? * 

20 3 7. H^S3 6fZ|B«CDK^^-^a^$tl»a^fto 

3 8. tt3Mi3 7 i=tBm®ftflra&#£$£u »**a*^-ff;u3»»^ 

3 9. H^3S3 1 ~3 4©l^to1«(ZiHE*Hl)^l/P 4 »^^^- 

25 - £ sttjraftttfcfthfcif ;up tfag&ft 

4 0. ^M1~17, 18~30, 3 1 -3 40ivf ftfrl Jg{Cf2$$*l 
4 1. W*^1~17, 18-30. 3 1 -3 4©^1**l^1«lCE3K$*l 



WO 2004/044193 




PCT/JP2003/014423 



1/11 
SEQUENCE LISTING 



<110> Toyo Boseki Kabushiki Kaisha 

<120> Altered Sarcosine Oxidase, Method for preparing the same and Reagent 
Composition using the same 

<I30> P03-128 

<150> JP2002-329428 
<151> 2002-11-13 

<150> JP2003-33641 
<151> 2003-02-12 

<150> JP2002-329427 
<151> 2002-11-13 

<160> 14 

<170> Patentln version 3.1 

<210> 1 
<211> 389 
<212> PRT 

<213> Arthrobacter SP. TE1826 
<400> 1 

Met Ser lie Lys Lys Asp Tyr Asp Val lie Val Val Gly Ala Gly Ser 
15 10 15 



Met Gly Met Ala Ala Gly Tyr Tyr Leu Ser Lys Gin Gly Val Lys Thr 
20 25 30 
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-■.-Mi- . 

Leu Leu Val Asp Ser Phe His Pro Pro His Thr Asn Gly Ser His His 
35 40 45 



Gly Asp Thr Arg lie lie Arg His Ala Tyr Gly Glu Gly Arg Glu Tyr 
50 55 60 



Val Pro Phe Ala Leu Arg Ala Gin Glu Leu Trp Tyr Glu Leu Glu Lys 
65 70 75 80 



Glu Thr His His Lys lie Phe Thr Lys Thr Gly Val Leu Val Phe Gly 
85 90 95 



Pro Lys Gly Glu Ala Pro Phe Val Ala Glu Thr Met Glu Ala Ala Lys 
100 105 110 



Glu His Ser Leu Asp Val Asp Leu Leu Glu Gly Ser Glu lie Asn Lys 
115 120 125 



Arg Trp Pro Gly Val Thr Val Pro Glu Asn Tyr Asn Ala He Phe Glu 
130 135 140 



Lys Asn Ser Gly Val Leu Phe Ser Glu Asn Cys He Arg Ala Tyr Arg 
145 150 155 160 



Glu Leu Ala Glu Ala Asn Gly Ala Lys Val Leu Thr Tyr Thr Pro Val 
165 170 175 
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Glu Asp Phe Glu lie Ala Glu Asp Phe Val Lys lie Gin Thr Ala Tyr 
180 185 190 



Gly Ser Phe Thr Ala Ser Lys Leu He Val Ser Met Gly Ala Trp Asn 
195 200 205 



Ser Lys Leu Leu Ser Lys Leu Asn lie Giu lie Pro Leu Gin Pro Tyr 
210 215 220 



Arg Gin Val Val Gly Phe Phe Glu Cys Asp Glu Lys Lys Tyr Ser Asn 
225 230 235 240 



Thr His Gly Tyr Pro Ala Phe Met Val Glu Val Pro Thr Gly lie Tyr 
245 250 255 



Tyr Gly Phe Pro Ser Phe Gly Gly Cys Gly Leu Lys He Gly Tyr His 
260 265 270 



Thr Tyr Gly Gin Lys He Asp Pro Asp Thr lie Asn Arg Glu Phe Gly 
275 280 285 



He Tyr Pro Glu Asp Glu Gly Asn lie Arg Lys Phe Leu Glu Thr Tyr 
290 295 300 



Met Pro Gly Ala Thr Glr&tu Leu Lys Ser Gly Ala Val Cys Met Tyr 
305 310 315 320 
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Thr Lys Thr Pro Asp Glu His Phe Val lie Asp Leu His Pro Gin Phe 
325 330 335 



Ser Asn Val Ala He Ala Ala Gly Phe Ser Gly His Gly Phe Lys Phe 
340 345 350 



Ser Ser Val Val Gly Glu Thr Leu Ser Gin Leu Ala Val Thr Gly Lys 
355 360 365 



Thr Glu His Asp lie Ser lie Phe Ser lie Asn Arg Pro Ala Leu Lys 
370 375 380 



Gin Lys Glu Thr He 
385 



<210> 2 

<211> 1167 

<212> DNA 

<213> Arthrobacter SP. TE1826 

<220> 

<221> CDS 

<222> (1)..(1167) 

<223> 

<400> 2 

atg agt'att aaa aaa gat tat gat gta att gtg gtt ggc get ggt tec 48 

Met Ser lie Lys Lys Asp Tyr Asp Val lie Val Val Gly Ala Gly Ser 
15 10 15 
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atg gga atg gca get ggg tac tat ctg tct aaa caa get gtt aaa aca 96 
Met Gly Met Ala Ala Gly Tyr Tyr Leu Ser Lys Gin Gly Val Lys Thr 
20 25 30 

eta ttg gta gat tea ttt cat cct ccc cat aca aat ggc age cat cat 144 
Leu Leu Val Asp Ser Phe His Pro Pro His Thr Asn Gly Ser His His 
35 40 45 

ggc gat aca egg ate att cgt cac gca tat ggc gaa gga aga gag tat 192 
Gly Asp Thr Arg lie lie Arg His Ala Tyr Gly Glu Gly Arg Glu Tyr 
50 55 60 

gta ccg ttt gee ttg aga gca caa gag tta tgg tat gaa tta gaa aag 240 
Val Pro Phe Ala Leu Arg Ala Gin Glu Leu Trp Tyr Glu Leu Glu Lys 
65 70 75 80 

gag act cat cat aaa ata ttt aca aaa aca ggt gta etc gtt ttt ggt 288 
Glu Thr His His Lys He Phe Thr Lys Thr Gly Val Leu Val Phe Gly 
85 90 95 

cct aaa gga gaa get cct ttc gtt gee gaa aca atg gaa gee gca aag 336 
Pro Lys Gly Glu Ala Pro Phe Val Ala Glu Thr Met Glu Ala Ala Lys 
100 105 110 

gaa cat tea tta gat gtt gat tta eta gaa gga agt gaa ata aat aag 384 
Glu His Ser Leu Asp Val Asp Leu Leu Glu Gly Ser Glu lie Asn Lys 
115 120 125 

cgt tgg cca ggt gta acg gtt cct gag aat tat aat get att ttt gaa 432 
Arg Trp Pro Gly Val Thr Val Pro Glu Asn Tyr Asn Ala lie Phe Glu 
130 135 140 

aaa aat tct ggt gtc tta ttt agt gaa aat tgt att cgc get tac cgt 480 
Lys Asn Ser Gly Val Leu Phe Ser Glu Asn Cys lie Arg Ala Tyr Arg 
145 150 155 160 
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gaa ttg gcg gaa gca'aat ggt gcg aaa gtt eta acg tac aca ccc gtt 528 
Glu Leu Ala Glu Ala Asn Gly Ala Lys Val Leu Thr Tyr Thr Pro Val 
165 170 175 

gaa gat ttc gag att gec gag gac ttc gtc aaa ate caa acc gee tat 576 
Glu Asp Phe Glu lie Ala Glu Asp Phe Val Lys lie Gin Thr Ala Tyr 
180 185 190 

ggc tec ttt aca gec agt aaa tta att gtt age atg ggc get tgg aat 624 
Gly Ser Phe Thr Ala Ser Lys Leu lie Val Ser Met Gly Ala Trp Asn 
195 200 205 

age aaa ctg eta tea aaa tta aat att gaa ate cca ttg cag cca tac 672 
Ser Lys Leu Leu Ser Lys Leu Asn lie Glu lie Pro Leu Gin Pro Tyr 
210 215 220 

cgt caa gtt gtc gga ttc ttc gaa tgt gat gaa aaa aaa tat age aat 720 
Arg Gin Val Val Gly Phe Phe Glu Cys Asp Glu Lys Lys Tyr Ser Asn 
225 230 235 240 

aca cat ggt tat ccg gcg ttc atg gtc gaa gtc cca act ggc ate tat 768 
Thr His Gly Tyr Pro Ala Phe Met Val Glu Val Pro Thr Gly lie Tyr 
. 245 250 255 

tac gga ttt cca age ttc ggc ggc tgc ggc ttg aaa ata ggc tat cat 816 
Tyr Gly Phe Pro Ser Phe Gly Gly Cys Gly Leu Lys Me Gly Tyr His 
260 265 270 

acg tat ggt caa aaa ate gat cca gat acg att aat cgt gaa ttt ggt 864 
Thr Tyr Gly Gin Lys lie Asp Pro Asp Thr lie Asn Arg Glu Phe Gly 
275 280 285 

att tac ccg gag gat gaa ggg aat att cgc aaa ttc ctg gaa aca tat 912 
lie Tyr Pro Glu Asp Glu Gly Asn lie Arg Lys Phe Leu Glu Thr Tyr 
290 295 300 
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atg ccg gga gca acc ggc gaa tta aaa agt ggg gca gtt tgc atg tac 960 
Met Pro Gly Ala Thr Gly Glu Leu Lys Ser Gly Ala Val Cys Met Tyr 
305 310 315 320 

aca aaa aca cct gat gag cat ttc gtg att gat tta cat cct caa ttc 1008 
Thr Lys Thr Pro Asp Glu His Phe Val He Asp Leu His Pro Gin Phe 
325 330 335 

teg aat gtc gcg att gca gec gga ttc tec gga cat ggg ttt aaa ttc 1056 
Ser Asn Val Ala lie Ala Ala Gly Phe Ser Gly His Gly Phe Lys Phe 
340 345 350 

tea age gta gtt ggt gaa aca tta agt caa tta get gta acc ggt aaa 1104 
Ser Ser Val Val Gly Glu Thr Leu Ser Gin Leu Ala Val Thr Gly Lys 
355 360 365 

aca gaa cac gat att tec ate ttt tea ate aat cgc cct get tta aaa 1152 
Thr Glu His Asp lie Ser lie Phe Ser lie Asn Arg Pro Ala Leu Lys 
370 375 380 

caa aaa gaa acg att 1167 

Gin Lys Glu Thr He 

385 



<210> 3 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Arthrobacter SP. TE1826 



<400> 3 

gactcatcat aaaatattta caagaacagg tgtactcg 



38 
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<210> 4 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Arthrobacter SP. TE1826 

<400> 4 

gtgtcttatt tagtgaaaat attattcgcg cttacc 36 

<210> 5 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Arthrobacter SP. TE1826 

<400> 5 

gaattggcgg aagcaaaagg tgcgaaagtt ctaacg 36 

<210> 6 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Arthrobacter SP. TE1826 



<400> 6 

gccagtaaat taattgttag cgcgggcgct tggaatag 
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<210> 7 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Arthrobacter SP. TE1826 
<400> 7 

gaatagcaaa ctgctaccaa aattaaatat tgaaatcc 

<210> 8 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Arthrobacter SP. TE1826 

<400> 8 

gtcggattct tcgaaagcga tgaaaaaaaa tatagc 

<210> 9 

<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Arthrobacter SP. TE1826 

<400> 9 

gtgatgaaaa aaaatatagc tatacacatg gttatccg 
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<210> 10 

<211> 33 

<212> DNA 

<213> Artificial Sequenw — 
<220> 

<223> Arthrobacter SP. TE1826 

<400> 10 

ccggcgttca tggtccaggt cccaactggc ate 33 

<210> 11 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Arthrobacter SP. TE1826 

<400> 11 

gaaacattaa gtcaattagt tgtaaccggt aaaacag 37 



<210> 12 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Arthrobacter SP. TE1826 



<400> 12 

caaaaacagg tgtactcggt tttggtccta aaggag 



36 



WO 2004/044193 




PCT/JP2003/014423 



11/11 



<2M» 13 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Arthrobacter SP. TE1826 

<400> 13 

gtttgcatgt acacaagaac acctgatgag catttcg 37 

<210> 14 

<211> 37 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Arthrobacter SP. TE1826 



<400> 14 

ccagtaaatt aattgttagc gcgggcgctt ggaatag 



37 
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